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(54) Flexible board electrical connector 

(57) A flexible board electrical connector to be 
mounted on a board, such as a printed circuit board, 
which includes a housing (1) having an insertion open- 
ings plurality contact elements (3) disposed in the hous- 
ing so that spring contact portions of the contact 
elements (3) are exposed in the insertion opening; a 
bearing portion (5A) provided on the contact elements; 
a pressure lever (7) rotatable on the bearing portion 
between an open position and a pressure position; and 



a pressure edge (30) provided on the pressure lever (27) 
so that when the pressure lever (27) is turned to the pres- 
sure position, the pressure edge (30) moves in a direc- 
tion opposite to an insertion direction of a flexible board 
(F) and presses the flexible board (F) against the spring 
contact portions (24A). thus providing connections 
between the flexible board (F) and the contact elements 
(3). 




FIG. 1 
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Description 

Background of the Invention 

Field of the Invention 

The present invention relates to electrical connec- 
tors for flexible boards. 

Description of the Related Art 

Japanese patent application Kokoku No. 4-33671 
discloses a low plugging force connector such as shown 
in Fig. 6. The connector includes a housing 51 having an 
insertion opening at the upper left corner and a pressure 
lever 52 attached to the housing for rotation about an axis 
52A. The pressure lever 52 is rotatable clockwise up to 
a pressure position as shown by a broken line, with a 
convex cylindrical surface 53 thereof sliding on a con- 
cave cylindrical surface 54 oil the housing 51. 

A number of J-shaped contact elements 55 are dis- 
posed along the length of the housing 51. Each contact 
element 55 has a spring contact portion 55A and a con- 
nection portion 55B projecting downwardly from the 
housing 51 through a hole of a printed circuit board P. 

The pressure lever 52 has two flat surfaces 52B and 
52C joined together to provide an angular pressure edge 
52D. When the pressure lever 52 is rotated to the pres- 
sure position, the pressure edge 52D moves downwardly 
along the flexible board F and presses the flexible board 
F against the contact portions 55A of the contact ele- 
ments 55. 

The use of the electrical connector is as follows. A 
flexible board F is inserted into a space between the con- 
tact elements 55 and the pressure lever 52 which is in 
an open position as shown in a solid line. Then, the pres- 
sure lever 52 is turned clockwise so that the pressure 
edge 52D moves downwardly along the flexible board F 
and presses the flexible board F against the contact por- 
tions 55A, making connections between the conductors 
of the flexible board F and the corresponding contact ele- 
ments 55. 

However, when the pressure lever 52 is turned to the 
pressure position, the contact points or line between the 
pressure edge 52D and the flexible board F moves down- 
wardly with increasing pressure. That is, the flexible 
board F receives a downward force. 

As a result, the pressure lever 52 receives an 
upward reactive force. If the reactive force is very large, 
the pressure lever 52 can come off from concave cylin- 
drical surface 54 of the housing 51 . 

In addition, the downward force tries to push the flex- 
ible board beyond the limit so that the flexible board can 
be deformed, causing poor connections. 

Summary of the Invention 

Accordingly, it is an object of the invention to provide 
a flexible board electrical connector wherein the pres- 



sure lever receives no or little reactive force, thus mini- 
mizing poor connections otherwise caused by the 
deformation of the flexible board. 

It is another object of the invention to provide a flex- 
5 ible board electrical connector which is not separated 
from the printed circuit board when a flexible board is 
connected. 

According to an aspect of the invention there is pro- 
vided a flexible board electrical connector to be mounted 
10 on a board, such as a printed circuit board, which 
includes a housing having an insertion opening; a plu- 
rality contact elements disposed in said housing so that 
spring contact portions of said contact elements are 
exposed in said insertion opening; a bearing portion pro- 
15 vided on said contact elements; a pressure lever rotata- 
ble on said bearing portion between an open position 
and a pressure position; and a pressure edge provided 
on said pressure lever so that when said pressure lever 
is turned to said pressure position, said pressure edge 

20 moves in a direction opposite to an insertion direction of 
a flexible board and presses said flexible board against 
said spring contact portions, thus providing connections 
between said flexible board and said contact elements. 
According to another aspect of the invention there 

25 is provided a flexible board electrical connector, wherein 
said housing has a mounting face on a side opposite to 
said spring contact portions with respect to said bearing 
portion; said pressure lever is provided with a guiding 
space for guiding said flexible board into said insertion 

30 opening; an operation portion is provided at a position 
opposite to said mounting surface with respect to said 
guiding space; and said pressure lever is turned toward 
said mounting surface to said pressure position, thereby 
minimizing separation of said housing from said board. 

35 According to still another aspect of the invention 
there is provided a flexible board electrical connector, 
wherein said insertion opening is provided on a top sur- 
face of said housing so that said flexible board is inserted 
into said insertion opening from above; said housing is 

40 mounted on a circuit board on its bottom surface; and 
said pressure lever is turned downwardly toward said 
board to said pressure position. 

In operation, first of all, the pressure lever is turned 
to the open position so that the pressure edge is deep in 

45 the insertion opening and away from the spring contact 
portions. Under this condition, a flexible board is inserted 
into the insertion opening between the pressure edge 
and the spring contact portions. Then, the pressure lever 
is turned to the pressure position so that the pressure 

50 edge moves from rear to front of the insertion opening 
and presses the flexible board against the spring contact 
portions, making electrical connections between the flex- 
ible board and the contact elements. 

Alternatively, a flexible board is inserted through the 

55 guiding space of the pressure lever in the open position 
and. then, the pressure lever is turned to bring the pres- 
sure edge into the pressure position. According to the 
invention, the pressure lever is brought into the pressure 
position by always turning it toward the printed circuit 
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board, thereby minimizing separation of the housing 
from the printed circuit board. 

The above and other objects, features, and advan- 
tages of the invention will be more apparent from the fol- 
lowing description when taken in conjunction with the 
accompanying drawings. 

Brief Description of the Drawings 

Fig. 1 is an exploded perspective view of an electri- 
cal connector according to an embodiment of the 
invention; 

Fig. 2 is a partially cutaway perspective view of the 
electrical connector; 

Fig. 3 is a cross section taken along line Ill-Ill of Fig. 

2; 

Fig. 4 is a cross section similar to Fig. 3, wherein the 

pressure lever is in a pressure position; 

Fig. 5 is a sectional view of an electrical connector 

according to another embodiment of the invention; 

and 

Fig. 6 is a sectional view of a conventional electrical 
connector. 

Description of the Preferred Embodiments 

In Figs. 1-3. a housing 1 is made from an insulating 
material so as to provide an insertion opening at the left- 
hand side as shown. The housing 1 has a pair of support 
flanges 2 on opposite sides thereof and a number of 
retention grooves 1 A formed at regular intervals between 
the support flanges 2 for receiving contact elements 3. 
A pair of bearing projections 2A are formed on the lower 
ends of the support flanges 2 for holding shaft portions 
9 of a pressure lever 7. 

As best shown in Fig. 3, each contact element 3 is 
made by stamping a metal sheet so as to provide a base 
portion 6, an arm portion 5 extending forwardly from the 
base portion 6, a finger portion 4 extending upwardly and 
then forwardly from the arm portion 5. and a connection 
portion 6A extending rearwardly from the base portion 6 
and projecting from the housing 1 . The end portion of the 
connection portion 6A extends downwardly to a level 
equal to the bottom 1 B of the housing 1 so that when the 
housing 1 is mounted on the PCB P. the connection por- 
tion 6A is brought into contact with a predetermined cir- 
cuit portion for soldering. The arm portion 5 has a semi- 
circular concave bearing 5A at the front end. The finger 
portion 4 has a contact tip 4A facing toward the concave 
bearing 5A. The concave bearing 5A and the cylindrical 
bearing 2A of the support flanges 2 are concentric. The 
contact elements 3 are press-fitted into the retention 
grooves 1 A from the hack of the housing 1 and held in 
place with retention claws 6B engaging with a bottom 
surface of a guiding portion 1C above the retention 
grooves 1 A. 

A pressure lever 7 is pivotally mounted in the inser- 
tion opening of the housing. The pressure lever 7 has a 
convex pressing portion 10 and a pair of shaft portions 



9 extending axially from the pressure lever 7. The shaft 
portions 9 have a diameter substantially equal to that of 
the cylindrical bearings 2A so that they are supported by 
the cylindrical bearings 2A for rotation. A cylindrical por- 

5 tion 1 1 is formed adjacent to the pressing portion 10 so 
that when the shaft portions 9 are placed in the circular 
bearings 2A. it rests on the concave bearings 5A of con- 
tact elements 3 which are disposed in the retention 
grooves 1A. The concave bearings 5A are made from 

10 metal and provide a very strong support for the pressure 
lever 7. 

The pressure lever 7 has a guiding space 7A 
between an upper operation portion 7B and the pressing 
and cylindrical portions 10 and 1 1 for guiding a flexible 
is board F into the opening. Alternatively, the guiding space 
7A may be curved upwardly having an insertion port on 
the top surface of the pressure lever 7. 

A flexible board is connected to the electrical con- 
nector in the following manner. 

20 

(1) As shown in Fig. 3, the operation portion 7B is 
lifted to bring the pressure lever 7 to an open position 
shown by a broken line. In the open position, the 
pressing portion 10 is so away from the contact tips 

25 4 A of contact elements 3 that there is provided a suf- 
ficiently large entry space between the pressing por- 
tion 10 and the contact tips 4 A to receive a flexible 
board F. 

(2) A flexible board F is inserted into the entry space 
30 through the guiding space 7A until it hits the rear wall 

of the insertion opening. 

(3) As shown in Fig. 4, the pressure lever 7 is turned 
counterclockwise so that the pressing portion 10 
moves upwardly and presses the flexible board F 

35 against the contact tips 4A of contact elements 4. 

(4) The flexible board F is bent downwardly by the 
upper wall of the guiding space 7 A, minimizing falling 
off from the connector housing 1 . 

to In Fig. 5, a housing 21 has an insertion opening on 
the top surface, and a flexible board F is inserted into the 
opening from above. That is. in this embodiment, the flex- 
ible board F is inserted in the direction substantially per- 
pendicular to the printed circuit board P while, in the first 

45 embodiment, the flexible board F is inserted into the 
opening in the direction substantially parallel to the 
printed circuit board. 

A finger portion 24 of a contact element 23 is sub- 
stantially identical with that of the first embodiment and 

so has a contact tips 24A. An arm portion 25 has a substan- 
tially circular portion 25A at the tip to support a pressure 
lever 27 for rotation. 

The pressure lever 27 has a substantially semi-cir- 
cular concave portion 31 for engagement with the circu- 

55 lar portion 25A and a pressure edge 30 at a position 
opposite to the concave portion 31 . and an operation por- 
tion 27B on the end. 

To insert a flexible board F, the pressure lever 27 is 
turned clockwise to the open position as shown by a solid 
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line, making a large space between the pressure edge 
30 and the contact portions 24A. Under this condition, 
the flexible board F is inserted from above. 

Then, the pressure lever 27 is turned counterclock- 
wise to the pressure position shown by a broken line so 
that the pressure edge 30 moves upwardly along the flex- 
ible board F and presses the flexible board F against the 
contact portions 24A. 

As described above, the pressure edge of the pres- 
sure lever moves in the direction opposite to the insertion 
direction of the flexible board so that the pressure lever 
does not fall off from the housing under the reactive force 
by the flexible board. In addition, the flexible board is not 
pushed into the insertion opening beyond the limit by the 
pressure edge, thus preventing the poor contact other- 
wise caused by the deformation of the flexible board. 

Moreover, the pressure lever is turned toward the cir- 
cuit board to the pressure position regardless of the 
insertion direction of a flexible board so that the housing 
is pressed against the circuit board, thus preventing the 
housing from being lifted off or separated from the PCB. 



3. A flexible board electrical connector according to 
claim 1 , wherein said insertion opening is provided 
on a top surface of said housing so that said flexible 
board is inserted into said insertion opening from 
5 above; said housing is mounted on a circuit board 

on its bottom surface; and said pressure lever is 
turned downwardly toward said board to said pres- 
sure position. 
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Claims 



1 . A flexible board electrical connector to be mounted 25 
on a board, such as a printed circuit board, compris- 
ing: 

a housing having an insertion opening; 

a plurality contact elements disposed in said 
housing so that spring contact portions of said con- 30 
tact elements are exposed in said insertion opening; 

a bearing portion provided on said contact 
elements; 

a pressure lever rotatable on said bearing 
portion between an open position and a pressure 35 
position; and 

a pressure edge provided on said pressure 
lever so that when said pressure lever is turned to 
said pressure position, said pressure edge moves in 
a direction opposite to an insertion direction of a flex- 40 
ible board and presses said flexible board against 
said spring contact portions, thus providing connec- 
tions between said flexible board and said contact 
elements. 

45 

2. A flexible board electrical connector according to 
claim 1 , wherein said housing has a mounting face 
on a side opposite to said spring contact portions 
with respect to said bearing portion; said pressure 
lever is provided with a guiding space for guiding so 
said flexible board into said insertion opening; an 
operation portion is provided at a position opposite 

to said mounting surface with respect to said guiding 
space; and said pressure lever is turned toward said 
mounting surface to said pressure position, thereby 55 
minimizing separation of said housing from said 
board. 
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(54) Flexible board electrical connector 

(57) A flexible board electrical connector to be 
mounted on a board, such as a printed circuit board, 
which includes a housing (1) having an insertion open- 
ing; a plurality contact elements (3) disposed in the 
housing so that spring contact portions of the contact 
elements (3) are exposed in the insertion opening; a 
bearing portion (5A) provided on the contact elements; 
a pressure lever (7) rotatable on the bearing portion 
between an open position and a pressure position; and 



a pressure edge (30) provided on the pressure lever 
(27) so that when the pressure lever (27) is turned to the 
pressure position, the pressure edge (30) moves in a 
direction opposite to an insertion direction of a flexible 
board (F) and presses the flexible board (F) against the 
spring contact portions (24A), thus providing connec- 
tions between the flexible board (F) and the contact ele- 
ments (3). 




FIG. 1 
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